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Chapter 1 

INTRODUCTION AND DEFINITION OF TERMS 
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where 1 —> a occurs at the constant pressure P\ and a ^ 2 occurs at the constant 

temperature 72- and, hence, again 
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Thus, when heat flows into the body, q is a positive quantity and U,, > La. whereas 

if heat flows out of the body, U„ < U,, and q is a negative quantity. vanrshing of a cyclic integral fclU = 0 is a property ol' a state function. 

It is now of interest to consider the change in the internal energy of a body Joule’s experiments, where (( 7 , “ ^\ ') = ^u', the process was adiabatic (^/ 

which simultaneously performs work and absorbs heat. Consider a body, initially i ’ ^"*4 thus the path ot the process was specified. 
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added to or withdrawn from the system to the resultant change in the temperature of uantity of the system. Thus the specific heat ot the system is the heat capacity pei 

the system. Thus m at constant P. and the molar heat capacity is the heat capacity per mole at con¬ 

stant pressure or at constant volume. Thus, for a system containing n moles. 
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The heat capacity, being dependent on the size of the system, is an extensive prop" 
erty. However, in normal usage it is more convenient to use the heat capacity per unit 
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3.5 One mole of copper at a uniform temperature of ()°C is placed in theiina co 
tact with a second mole of copper which, initially, is at a uniform tempca 
of I0()°C. Calculate the temperature of the 2 mole system, which is 
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5.6 THE VARIATION OF THE COMPOSITION AND SIZE 
OF THE SYSTEM 



iU S <r3 

i/S c/5 4^5 5? 

^ ^ ^ ^ S: 


O ^ g *S 


fc- 3 

i— ^ — O .= f— 

^iT«o«£+cc 

- £ e t- o -S A' £ ^ 


«+- 

>■> JO O 


, ^ ^ U ■“ 

> ^ -J w 

“ P £ i 
"d o. ^ ~ 
“ -S “o 

^ 5ij X ? 

X ^ 'o: ^ 

‘C o ^ 


^ -r -a 
^ ZJ 

^ b 


boo. 
> :-c: 


-TJ 'O 
jz ^ '-J 
o X 

3 '4= C 


- • — C (— 

- p £ t- o -S 

Z) U T3 'J E 

= "g S £ a, 

1) - "' <u 

£ P' a. £ -a 

- o - ^ £ 

i: P 2 aj K. 

.£ § § § 

- cr ^ 

- £ Ji = 

C ' Cl ^ 

.2 G O c 

b ^ u- S 'b 

C3 br ^ 

> G O X 

^ ^ - G C 

c b ^ 


^ "2 ^ 

G 3 r-' 


'-d c 

3 .b _c , 

‘2 o 


S I 

^ C 'X -C 

’b o OJ 


v: 

■y. 

> 

E 

c 

3 

_o 

ri 

2: 

3 

.2 

G G 

X ■£ 

G 

3 

3 

G 

3 

G 

E 

'c/: 

O 

-a 

3 

G 

G 

b 3 

t+- 

c3 

'o 

3 

G 

v: 

3 

G 

-3 

O- 

b 

o 

•t' 

G 

;... 

G 

3 -£ 

■ d 

S-H 

c/: 

3 


O I Q. o I =:"■ 


^ -a -G c 

•yr C li G 

d ^ ‘g ^ 


•b c .3 
1> ^ b 
O — 3 

Q. _C CJ > 


,3 0^ 


JZ X ^ V- 

w ,x ^ _-z: 

- 3 

~ -M Oj V. 

G b CL G 


3 a ■£ I. 


u > c S 
T3 'u o ^ 


.£ 5, P " r. 
■y -r S CT- O 

o .E £ -p U ■ 

CL G b 
3 G ^ o 

3 O /I ^ -Ti ^ 

o S- U 

u £ c .p £ 

■S -P ■“ c'o- 

p tu c u . 

L: 2 p =1^ o- 

‘p ^ 

^ _e S ^ ^ 

--33^ 

C3 U U P ! 

>00^5^,, 
f- y; c — b 


b G b 

G p- G 


3 G 
3 b^ • 

b 2 ' 


G o 2 ^ 

O ‘g _3 G 

E p & -S 


. o ^ 
:'d H c: 

G o 

G _ 

CL Cb 


TD 
S G 
.* x: 
b £ '4b 

.E £ £ 

■f ^ £ 
.£-§1 
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5.10 THE UPSTAIRS-DOWNSTAIRS-INSIDE-OET FORMULA 
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At 2()"’C aluminum has the following properties: 
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Figure 6.9 The effect of phase changes on AH for a chemical reaction. 
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The incompleteness of Nernst's theorem was pointed out by Planck, who stated 
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8.7 THE THERMODYNAMIC TREATMENT OE NONIDEAL In order that a can be taken as being independent of pressure, the deviation of the gas 

GASES I ideality must be small, in which case a is a small number. Thus. 
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a. 


8.1 Demonstrate the law of corresponding states by writing the van der Waals 
equation in terms ot the reduced variables. Calculate the compressibility factor 
for a van der Waals gas at its critical point and compare the result with the val¬ 
ues obtained tor real gases at their critical points listed in Table 8.1 Calculate 
the value of (d(7/dT)y for a van dcr Waals gas. 
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I'igure 9.2 (a) The vapor pressure of a component of a binary solution which ex- Xq^ 

hibits positive deviation from Raoultian behavior, (h) The vapor pressure of a compo¬ 
nent of a binary solution which exhibits negative deviation from Raoultian behavior. Figure 9.3 Activities in the binary system iron-chromium at 1 6()(T'C. 
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ainerentiation of which gives 

Figure 9.15 Application of the Gibbs-Duhem equation to determination of the ac¬ 
tivity of iron in the system iron-copper. 
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Figure 9.26 Excess molar Gibbs free energy curves generated by the subregula 
solution model. 
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a quantitative correspondence between Gibbs free energy-composition diagrams 
phase diagiams. This correspondence is examined in this chapter, in which it 
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Figure 10.22 The Gibbs free energy of mixing curves at various temperatures, anti 
the phase diagram tor a binary system which forms regular solid solutions in which 
12, = 30,000 ,1 and regular liquid solutions in which 11/ = 20.000 J. 
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11.5 REACTION EQUILIBRIUM AS A COMPROMISE BETWFPx, 
ENTHALPY AND ENTROPY 
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composition between those of the a and the liquid and this equilibrium is shown at 
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Maintaining the oxygen pressure constant at I atm and varying the temperature of 
the eell facilitate determination of the variation of AG" with T The addition to the 
























15.5 CONCENTRATION CELLS 
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Their experimental cell is illustrated in Fig. 15.9. and their results, at l(K)0°C, are 
shown, in comparison with those obtained by .Sridhar and .Icffes. in Fig. 13.10. 
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solid in equilibrium with a dissolved substance. 

jfie equilibrium between Al and At 'The equilibrium is 
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If the reaction 

ciA + hB = cC + dD 

is conducted in an electrochemical cell, the EMF of the cell is given b> 
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Differentiation of the known equation v = v(a) gives m = mix) and elimination ot .v 
and>' gives the desired relation i|j and m. The function t}) is known as the Legendre 

transform of v. 
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dG = dH - TdS - SdT 

which, in combination with Eq. (C.6) gives 

dG --- -SdT + VdP (C.I3) 

which is an expression for the variation of C, the dependent variable, on 7'and F as 
the independent variables. Comparison of Eq, (C.E^) with 
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